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1020030050266 #3 ^*}: 2004/4/19 

^HL 4# *r4l °tM^ ^-g- 5\sL *J « 0 >^ o] 7 flAl^cf. 

^r^^l 4€- OFDM ^ a1^b§o| oj^^ ^-o. 5,^- ^ ^ ^.o. 

^ Ji^MlS ^1^4. 31*11 4S€ OFDM ^ 

(equal ize)^m f-S]- ^IJiofl if-^ ^- ^sHs-S^ ^]o]b] ajHl- ^*}JL #7l 

-f-SI- 31 *Hl£ ^r^Hr ^lli -§-#*H #31 ^ ^ 

#-*f^r ^7] ^l^^^Bi #-g- ^1^1- J£>£ A]s tgMjJJjL 

^ #7l #-g- AiJil- ^-71 ^3K= AiJll- ^ inverse 

transform)^ 5fl^ ^sH- ^IJl ^ #7l ^s}- -g-#*H ^-§-°l 

€ M-^t ^1^1- ^ OFDM ^r^l ^1^^^ <y^i s]^.^- ^7} OFDM 

J:!- ^4l*H #?1 ^-S)- a]s ^ #71 *im ^s)-^ aijM- ^*Kr ^7l# 3 ^wl^- 

^ ^ofl ttf€- OFDM ^ Al^^o^ o^j jrjjg. ^ « 0 >^^- ^Hfl°] oj^ 

^ ^-g- u-^*^ i±^f^ ^ <^i ^ SU^r #^°1 XI 

[IMS] 

£ 4a 
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1020030050266 ^^>: 2004/4/19 

*\ M ^a] Al^BfloilA^ ^ o^j ^ ^ {Circuit for 

impulsive noise suppression in orthogonal frequency division multiple receiving system and 
method thereof} 

£ l£r OFDM ^-tl ^ ^ ^-2:1- ^* r fe- #^-£^14. 

£ 2^r EP1011235<H1 7fl a) si #^^g wj-^-i: ^*Rr -Mr^-S^. 

3E. 3£r -B-^ ^ EP1043874<^1 7lW€ "#5^ * A]S.°^ (cl ipping and zerioing)" ^ 
-£ 4(a)fe ^*HH a)-s. OFDM ^ Al^sj o]3g^ ^j--g- ^ u|-eJ- 

£ 4(b)fe £ 4(a)^ ^--g- o^>|| cf^- ^*H1* -g^SHr M:E°14. 

£ 4(c)fe £ 4(a)^ <y^^ <^^1 BE t}€- ^HlS ii^Rr l-^-£o]cf. 

£ 4(d)*r £. 4(a)^fl*l £ 4(c)^ ^ <3*fl 3? 3.* ^Sl-tr 

£ 4(e)^ £ 4(d)^ ojsJi #-g- ^1 2]St ^l^Rr OFDM ^ *l^^r ^*Rr 
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S. 5fe ^HH irj-s. OFDM ^ aI^S] oj^^ ^-o. ^ hV^^- ^^^^ 

.£ 6-^ ^aV^o] OFDM ^ ^Eflofl , 7}-fi *hg-, ^-g- *>*8= # 

£ 8^ £ 4(a)^ £ 4(c)^ ^-g- <>M1 35.7} ^ 7fl <3£€ iEflo]^] 

(multi stage) li^Rr #^-£^4. 

i 9(a)^ ^"^^1 tj-i- ^^l^l^l 14s. OFDM ^ <y«)i ^ 

£ 9(b)^r £ 9(a)^ <y^i #-g- ^afl Jl^tH- «V Ir^-Solcf. 

£ 9(c)^ £ 9(b) ^ ^--S- ^wl^ OFDM ^ ^l^* ii^Rr 

£ 9(d)^ £ 9(a)£] ^ ^^1 °l-g-?V ^E] iEflo]^( mult i stage) ^ 

£ 9(e)^r £ 9(d) ^ ^-g- s)St l-s.£olcf. 

£ 10(a)^r ^H^H o}-^ a]^ <3<*j ^ ^o. ^ 

£ 10(b)^ £ 10(a)2l <y^>, #-g- #3=3*- lr^-£^4. 
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1020030050266 #^ 2004/4/19 

S. 10(c)ir £ 10(b) $ ^*fl ^l^Rr OFDM ^ ^li^-i: -^SRr 

51 10(d) £ 10(a)3 *1*> <3^3 S]S.7> 4^ 7fl <&^& ^b) iefl 

°l*l(multi stage) ^^1 -g^Rr M-J^t].. 

5. 10(e) ^ 51 10(c)3 OFDM a^^o] $3.* ^v}*}^ 

ofl o^§fl Al^eflol^ $ ^-i- -g^*Rr 

£ 13^r ^3 He} ^(static Rayleigh channel) -%MM 3? >I|S. 0 J" "o^^r 

*\ZL ^r^" t}ir(Orthogonal Frequency Division Multiplexing : °1 si- 

OFDM °1h}^-) ^ Al^6fl -&^_V ^ojjL^, OFDM ^JL ^ ^(Impulse Noise) 

^a>^ o. s> OFDM 7]#^r T^ig _2.c]o. ^(Digital Audio Broadcasting :DAB), t\z) 
^ ^eflal^i, Jf^} e^^t ^^-(Wireless Local Area Network : WLAN) ^ ^ «l*7l ^ 
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1020030050266 #^ 2004/4/19 

S.= (Wireless Asynchronous Transfer Mode :WATM) -f-^ tq*l^ ^ 7l#°fl ^^Ml 

<29> OFDM y o v ^^ cflol ^ 7flS ^Str ^ 'glS. #^Rr ^ # 

€$KFast Fourier Transform : FFT)*r ZL^ fF3°fl ^(Inverse FFT: IFFT)* 2.^0: ^ 

<30> OFDM y o V ^£- ^sfl^ FDM "o^^r -fr*r*rM- ^^^^ 

WATM34 JL^r a] OFDM «o v ^* °l-§-tr 0FDM/TDMA ^ OFDM/CDMA ^ 

<si> £ 1^ ^^^^ OFDM #^1 ^ ^ ^Eflo] -i^Rr «£olcf. 

<32> ^^V*} OFDM ^ ^ Al^Uoo)^ ^ ^sRsingle carrier) ^^Eflo]] 

wl^H ^(impulse noise interference)^ ^ ^^>i=f. :z °1-S-tt OFDM Q&o] 

71 ^(duration)-!- 7}x\JL 9l°]*\ #-g- <*HM*l7}- *>M-^ OFDM $^s>\ ^(period) 

SL^ OFDM Jf- ^sfl-^ 7i*H ^-Aj-^y] nfl^ojcf. 

<33> ZLS^, ^-fofli^ ^-o. ^ 0 -| OFDM Al^Eflo] ^ofl 3- eg ^ ^ 

£ ^11- -i-<H 64-QAM(Quadrature Amplitude Modulation)^- ^>-§-*>^ DVB-TC-fr^ 

U"* ^ : Digital Video Broadcasting-Terrestrial )£: ^^§- ^^Ml 

^ ^ *r SU^Hr ^le^l H^^^-.(EP1043874) 
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1020030050266 #^ <y*f: 2004/4/19 

<34> OFDM Al^oiM 4Wt ^(time-domain))^ 

^ (clipping)* c»l-§-^|-^ %°}^. n.xZ\& w 0 V»H tfltV ^^o] o.^ S-^ EP1043874 

^ EP10 11235^1 7l]Als]o^ ojcf. 

<35> £ 2^ EP1011235°fl 7Ha)^ ^tg^ ^-^.5:014. 

<36> £ 21- %^*>^ , £ 2^ #E]^§ ^1^^(200)^: ^Tj] #&|^ A]--g-s:>^ A] 31 

7]- C^igS. ^ 0>^- S ZL <3<3<>1H #E)^* ^^tb^f. 3^ ^S-ZL 

<37> s ; nj.^ ^^«.(240)^ oj-^zL cj*^ ^^EK230)^7.i #^ ^-Kpower)* 

^ 7^1^(250)5. 917}$:^. °j7j] & Tfl^f (250)^ 7}->£ o)s. -^w. (210 )l- 
^H*H ^ ^^^4. ^1^^ °l^-£r #e)sg Jf (220)5 <y7 r £H 3^ 

#5^* 

<38> n><aj OFDM 3g-g- ^iCf °] 37l7> 3^ £ 2 ^ o] &| tsV wj- 

3 sq^ #e]^§ Bfl^^- 7>^^ tfl^l^cf. zl&IM-, °1 si ^- 

^^(orthogonality)* Sfl^^^ZL ZL ^s}- ti]H ^1 e| ^(Bit-Error Rate :BER)°1 ^7} 

<39> £ 30. o.^ EP1043874^1 7flA]^ "-te}3g (cl ipping and zer i 0 ing)" ^ 

<40> EP1043874O11 7lM€ ^ <*HH ^agsj^n> g^g^. <y 

^ ^Hl-^r ^(zero)^-S cfl^l^cf. £ 3(aHH ^f>}^ ^--g-l-ol 
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1020030050266 <Qz\: 2004/4/19 

£ 3(bHH ^(zero)^ ^ $14. zl^ji EP1043874^1 7lH£ wj-^ o> 

q^l^ 4-g-ofl #^^§ ^-g- ^*Str4. 

<4i> EP1043874°ll 7H^1^ w o v^^. £ a1^(200HH 7lM^l wj-^ofl t^H ^ -f^tr 

(zero)-^-S. iM^M *fl-g-o]t}. 
<42> oj-oflA^ - 7>^1 «1H ofle^(Bit Error Rate : BERH1 ^-g-s]^ # 

efl^o] Af-g-^cfTg ^-o. ^ £ - 7iS] til^tr Ji°J4^ ^o] 

<43> ZL^M-, "#5^ ^ ^lS.^ 1 (clipping and zerioing)" « 0 Vl 3£r AWGNCAddit ive White 

Gaussian Noise) ^MH^ h]b °flel -^s] §-*fl# IHM?! 1 }. Sflu|:^>^ 

°1 eflt^r ^ Sfl^<4| ^ ^71 nfl^-olcf. 

<44> OFDM Al^Efl^ oj^^ ^.o. ol cgffr^ ^^} 7 ) ^ 4^ tij-^^- OFDM Aljro} ^ 

ttr eTlfVcf. ^("0")^ SH^* ^ 7fl^ <£^°] c^jofl 7>7]^ OFDM £2:71^ 

e^JE. ^c-l(Reed Solomon Coder)^ ^4gtH= a^o] <y-^^ oit}. 

<45> ^l&lt!: ^Hl£- ^€-[J.K. Wolf /'Redundancy, the Discrete Fourier Transform and Impulse 

Noise Cancellation", IEEE Trans. On Communications, Vol .31, No. 3, 1983H A i ^^^1 

^ Jltf-i- 3*IM ^>-§-€ ^ 5£4. 
<46> zie^H- ^#^<y oii^ ti^ t^D^(o]l!- ^o] Zielrler-Gorenstein decoders 

[W.W.Peterson and E.J. Weldon, "Error correcting Codes ".Cambridge, MA: MIT Press, 1972]) 
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1020030050266 #^ <£x}: 2004/4/19 



£ ^-S- ^ ^ WGNCWhite Gaussian Noise)S-^-<Hl ^fe ^Is** ^&tft 

<47> OFDM -*1JL^ s.t*V ^^ofl =.7]^ y <^£- OFDM ^l^^l ^7>3<£ ^("0") 

o] j=l ti}^^^- ^-og^ ^ 7l oi^. e]^^^ (redundancy)^ ^^7} oicf. 

<48> «Vrgo] o]s.J7^>^ 7l#^ 4^ ^-f OFDM ^71^ Aj 

^-a- ^^l7]7i ^tr #-g- ^*fl 33.4 afl^^r*! sacf. 

<49> £ ^-^ol ol^Jl^>^ Cf^ 7l^^ <y^i Q-g-O) ^7fl^ ^-f OFDM ^71 

3 ^-§r %HM7l7l <>j*fl afl^SHrfll o^uf. 

<so> 7l#^ 4*111- ^*>7l g. t^s] ^AH*>n 4=. OFDM Ai^Efl^ 

^ ^afl s\sL^ *d*\] ^S^, ^#^f £ Ji^ttlS: 1H^* ^-«ltrcf. 

<5i> ^sfl ^--g- ^Jffe OFDM ^lit ^-sK equalize)^ ^sj- aJJl°H i^-sj Jf a_V 

^5]-#5L-*fEi X^S} CflolB] alB# ^*>JL Aj-71 ^5* AJ31 ^ ^ Ajjrofl 

<52> ^-o. ^J=Li, Aj- 7l ^ ^ Al^ S a-Ei ^-g- 

4. -& A o V ^ ^^-^-^ #71 AJJM- ^AjS}j7 ^^Hr Al JL» 

^(inverse transform)^?] <^ ^ ^^Hr Ajs ^ AJ-7I -f-sj- Ajjrofl -g-#£}<*| <y^^ 

^7^ Aj^l- t^^j-n} 
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1020030050266 #^ °J7}: 2004/4/19 

<53> # 7 1 « « ^M^, *fl 1 <S#-*f £ 4 2 <3#-^l- ^wl W. *fl^ 

^^fMr #?1 ^ AiJiofl Jf al-^sj-s-ofl tfl-g-s]^ 71$ ^#*r 3711- 

<54> ^ 1 <£#^ ^- 7 1 ^Jrofl^ #71 ^ ^1X1- ##*rt}. *fl 2 <3#-^Tr # 

71 *)1 1 <S#^-£l #7l *im ^r^Hr 4JJL-I- ^fl3(dot product)*}^ 

#-tr(White Gausian NoiseH #7l #*ll #-gr ^JiLl- #^tr4. 

<55> #71 <y^i #-g- ^#Jf^ <*j ^elofl 21^ ^ ^^H ^ti]*V 

<56> ffel^l ^tPf^ #71 *I*)1 Ais!- j^ofl inverse Fast Fourier 

Transform)*}^ ^3 #7l ^feH >££MM #^o_S-^-Ei oj<*cq 

<57> ffSl^ #71 Ojcdo} OJ^^ ^-o. AJ^ # ^ El el] ^T^Hr 

#71 <$&± llZLS.*] #^^-Cf. 

<58> ^ A]jr ^JHr ^ 3 <£a>w « ^ 4 <a#^-# ^altrcf. 3 <3#^ #7] 

#71 <*» ^ ^2}-^ Al^f ifl^(dot product )*H ^ #3 

^1 4 <3#^ #7l -f-S)- ^I^oflA-l #7l 3 £1 ##*>:n. n ^2f# #71 

iL# -tlSiS.^ 

<59> aj-7] t^v a]Jt ^Jf^- Aj-71 *fl^ *JJl# ^^rC Inverse Transform)^ 

#7l *flv| ^5>^ -g-# lH)*Rr i£^f , #71 ^2}- Al^l- °d^*> *1 
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1020030050266 #^ 2004/4/19 

^^1-71^ 4 1 ^ #7l « <^tr *fl 2 *1<£ 

<eo> OFDM ^# Al^Efl^ ©J^-t <^^1 # 7 1 OFDM ^}Jl«- #7l 

<61> #71 7l#^ 4^11- ^#*}7l fltb £ ^Aloflofl tcJ-S- OFDM ^ Al^Eflo^ 01^^ 

<^1 wj-rf^ ( a ) 42:^1 OFDM f-3Kequalize)*l*I f-S}- ^iJLofl £_^s± Jf ^4 

tflolE-l WlBl- ^g*>JL #71 ^ *\3L ^ *fl\t Aljrofl -g-^> 

^ ^ 41JL« #3*Rr ^Tfl, (b) #71 ^1 #-g- AlsS.^-Ei ^ #3:-& ^# 

«H #3*Rr #3} ^ (c) #71 #-g- ^IJlS ^#*>JL #71 *fl^ ^2}-^ -g-^" 

^ >S3K inverse transform) *1 ?1 ^ ^ ^^Hr #31 ^ #7l -f-3}- #S<^1 -§-^H «g 

^--g-o] ^7^ Ji# ^IffRr ^Hl^Cf. 

<62> a o V 7 ] 7 ]^^ oZf^H- ^*>7l £ ^^l ^^HHl OFDM ^# ^l^^^r 2:71 

-^ofl , ^71 ^ 4^7flSl ol^^ ^ ^til*Vcf. 

<63> ^71 ^feH OFDM trcf. ¥s(-7l^ #71 ^f-sH €^°fl 

*i #-&» f-ij- ^IJl £ ^^Hr 

<64> 4^7H«1 <y^^ ^ S|jLfe #7l #Jl #71 ^ -g-# #^cHl -§- 

#*r^ #71 ^1^1 J±# ^J** #^tbcf. #71 4^711^1 

<65> ^-71 ^^1 SlS.^ ^d^l ^ ^^^f , °d€^ ^ ^.# #S ^ 
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1020030050266 #<3 2004/4/19 

<66> #7l ^Jli JjL C-flolEi 

^sl-ji #7l f-s}- ^ #7l *fl^ -g-^H #*\} #-g- ^!Jl» 

<67> ^ ^-7] ^Sfl ^ AlJrj^Ei oj ^ ^-o. ^ ^^*V 

t\. iL# ^.S. t^-^^r #71 #S» ^*>J1 #7l ^ ^Sf^ -g-# AlJll- 

^ inverse transform)^ ?1 <3 ^ ^3*Hr -g-# a]s * #7l f-Sj- ^jiofl -g-^H oj 

^--g-o] >fl7l^ j±# 

<68> 7l#^ J2f^# ^f>}7] tcfs 0FDM ^A] A^EA^ M.^ 

<69> 4^ ^ oj^*. ^--g- ^#Jf^ OFDM ^IJil- 42^1, i^S] *l*fl #s 

A i #33^ OFDM #Jl» f-3j-A]?l ^ #Jl * *fl^ -g-# 1 v ^^cf. 

<70> ^ ^ #71 Aljroll i^J-^ «. tiV^Sfl-^^-Ei Z^o)b] 

^i5}51 #71 ^Sj- A]l A o V 7l ^ o.^ Al^ofl -g-#*H #71 ^Sfl A]jL» 

<71> Ji# #S igMS-^fe- #7) #JL« ^#<5>JI #71 ^ ^sHr -g-# 

^ inverse transform)*] ?1 <3 *fl^ ^^Hr -g-# 4]JL ^ #7l -g-s}- ^J^l -g-^H °J 

€^ *fl7l€ SL# ^MSW. 

<72> #7] 42: ^ ^ ^El^EJlA-1, *j-£\d\] £$Jf, r^E)-^^, ^E) 
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<73> r£B\ *\)o] Aljrofl -§-#«H Xl ]. ifl*] Xl 3 ^ ^ SJE. 

^l^H 413r<*fl -g-^fr>c^ 4fBH £^21 X| 1 vfl*] XI 3 #3 3.= ^1^ 

<74> o=| = *i<&«-^ #7} <£Xl£H #7] #Xl ^1J>» ^ fFHH 



<75> ^-71 XI 1 ^131^ #7l OFDM ^lJL°l:n. A o V 7 ] ^ ! ^ S.£L ^IJi^ #7l OFDM 

^1^7V 4-2^ ^ijloIjl, ^7} xi 3 #^ ^J:^ ^sf^ <y ^ ^ ai^oi 74 -g- 

<76> a o v 7 ] 7l#^ 4^11- ^*>7l W ^-^^1 ^*HH tc}-€- OFDM ^41 

<77> #xl ^ ^3-¥-fe OFDM ^1^1- ^^(equalize)^l7i Aljrofl *L «V 

^sj-lriiL^- B] #^s} V]o]b\ ^^*>J1 71 #21 OFDM *IJL ^ ^ ^^Hr 

<78> Al^V ^ ^.a o V A}^ ^"^^ ^-71 Al^> cg^o] ^ ^-o. A]^ S ^ E ^ /.l^V ^^21 oj 

€^ ^ ^#*>J1 ^"71 4-2:51 71 #21 OFDM ^IJ^l -g-^M ^--g-ol X^*} 
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<79> *fr 7 ) ^^Mr ^ ^1 1 <* ^e]ofl «|-&Jf ^ 2 <£^Hf 

<80> ^ #7l ^ a]s<H1 tfl-g-sq^ 7l§ aL7)# # 

o> cflojEi ^€ ^Jlt ^ 4!JLS>H #3tH=r. 

<8i> all l <£*}-¥-fe #7l *fl^ ^^Hr 41-^ #7l ^ Aisl- ^3 (dot product) 

tr*=k ^ €*Hr-^ #7l *H 1 #^1- <3 ^(Inverse Fast Fourier 
Transform)^ 

<82> ^ 2 <a^Hf^=r -S-71 S]7l OFDM ^IJlS^-Bi ^ <* «^ofl 

^-§-3r 7V-fi ^(White Gausian Noise)°l 4^5^ <#7] a)i}<$<*<>) ^] 

<83> ^"71 a] Jr iH^^r X\3. ^f^f 5? *f| 3 <£^» ^Wl*Vcf. 51] a. ^# 

<84> ^ 3 <gA>J^ #71 ^2: 5]7l OFDM ^JLS.-^ A] # <$<*3] <£*g*i 

<85> OFDM ^ Al^^o^ <*)*il sls.^ AV 7 1 ^ ^ ^-71 *fl^ 

^r^Hr ^ inverse transform) ^1 7j ^ *fl^ ^3if^ -§-^ -§-#*H ^ 

^ -SL^ ^S^Rr cgctf tiAV A]jr i|H§Jf# ^til^ ^ oirf. 

<86> M}-^ ^ o]^ ^ ^. ttVtgcq 4=-^-g- ^g- 

ol§fl^> 7 l ^sflA^ 1^0} tif^-^tr ^Hl» <^H^Kr ^-f ^ 7l^^ tfl 
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#41*1 -g^th}. ^ *IW€ ^jfj^ ^<a^b JM* M-e^nH^. 

<88> £ 4(a)^ nj-g- OFDM ^ Aj^eflo} ^ ^ ufE} 

<89> £ 4(a)» tis}^ , ^HH ty^r OFDM ^ ^-g- ^1 sj 

S(40)tt ^1 ^-¥-(45), ^#^(53) 31 H^HlJl #^-^(61)1- ^-w]*Vcf. 

oo> ^ ^«. (45 )^ OFDM 4]Jl(R)1- ^f-SK equal izeH ?J ^sf- ^!Jl(REQH1 

3L#& Jf cflolEi wis* ^3*Kn. Ais(REQ) £ *m ^r^Hr -§- 

# ^1Jl(HH1 -§-#*H ^ ^3l(D)«- #3#*=K 

<9i> ^Jf(45)fe ^ ^«.( 47 ) i ^ ! ^AV«.(49) ^ ^ 2 <3^(51)» T*} 

{{}-{} }_{ } 

^#^(53)rr ^ ^eH «i^(55), a. ^#^-(57) ^ ^feM 

(59)1- ^til^Vcf. 

<93> J±^V ^M§-^(61)tt <a^i #-g- ^1J1(U)1- ^*}JI *fl>i -g-# ^1^(H)# 

^ inverse transform)^ ^ *fl^ ^sHr a]Jl( { H}~{-1 } )^ ^Sj- ^]Jl(REQH 

-§-^H *fl?l^ ^IJURCOM)* Mtr4. 

<94> ^a o v a]s ^3^(61)-^ ^1 3 <2^(63) 5? *)1 4 91^(65)1- ^wl^cj-. 

<95> OFDM ^ Aj^e^^ oj^^ ^ 3^(40)^ 4^ OFDM 4]Jl(R)# 4^}*r<*l 

^l^(REQ) * ^ ^1^(H)# ^*Rr ^51-71(43)1- ^-ti]^- ^ oicf. 
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<96> £ 5^ -g- ^9] ^|c|d| 4f OFDM ^ aI^e^o] ^-o. ^ ^ o. 

<97> £. 5# ^-S^, OFDM ^r^l #-g- <3*ll y o v ^(70)^r ^ , 4^ OFDM 

41Jl1- ^-sKequalizeH^l ^4 -tls<Hl if-^ ^- ^sfs-^. «-e^ c-fl e^ alB* ^ 

S>JL #7l f-4 A] Jl ^ ^ AlJrofl -g-^-^H #3*r4.(71 £ 

<98> zle]ji, #71 #*ll #-g- ^JIS^^ Ajif ^#^><^ ^ ^-4.(73 #?fl) 

D W D n V ^, #71 #-g- ^^1§>JL #71 ^ ^llf. ^ £4 

(inverse transform) *lfl ^ *fl^ ^4^ $.2. 9? #7l ^4 41 :M ^-^H # 

^11 71 si ja# 4lJL« 1^344.(75 ^7^1) 
<99> o)^[ i 5L 4( a ) ^ £ 5# %l-2:4^ OFDM ^41 4^ E ^ ^ 4^.4 ^-4 

^ OFDM ^ #-g- « 0 >«H #414 

<ioo> OFDM ^41 4^ ^4144 ^-#<^1 4*114 4^r4 OFDM 4lJL^r 41r 44 

( down-converted) 4 Ji o}\£g^n. 441) 4 e^ ( 4 ^ A } ) d\] 4*fl4 44. zleI^i ^ 

lb 44 (guard interval removing) ^g-^H 44^(41)^ 47>44. 

<ioi> = 4^ £44 ^oIe^I ^ 444 «. 4314 ^-sSKencoded) € 

4<H^(pilot) 43 4 (symbol) ^#^14. ^r4^r ^ ^ -f44(43)^- 4^ -§-44 ^ 

3°fl ^«r(DFT) 4^ ^^Hr 4l-£(H)4 ¥4 4lJL(REQ)«- 1^344. 

<102> 4^ OFDM 41JL-I- ^r4l44 -f-44(43H14 4 &] 44 44 4 # ^ ^^^4. 
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<i03> OFDM Aj^Efloil^ z\)o}&\ cj^v o}^. f\ (phase-shift-keying : PSK)M- 

QAM(Quadrature-Amplitude-Modulation) ^ «<Hl:<Hl 7l^cfl^ { 

S}_{k } 3. ^^cK 

<i04> ^ ^ ^^HH, z}-z^ ^ tiV^sj- ^3«i*-8: ^sH ^(inverse fast fourier 

transform):^ t^*] £^1H 14 ^ OFDM 



<105> , n V c 

i] s(t) - h s * e , 0 < t { T}_{s } 

<106> ^ 7]A j N o_ «.ti_V^54^ A/ ^ 91 ^ ^4 A>ol^ 7l^(separation)o]jl, 

{ T}_{s } ^ ^ ^ ^o)4. 
<io?> a1^> <3<*ofl*| ^ down-converted), ^^Si ^ iL31 ^]7] 

(guard interval removing) -§^°1 ^r^€ 7]^cfl« OFDM 41 c^-g- t^^H] 25. t 

5ft 3-. 



2] r * = s * + "* + "* , k = 0,1,... N-l 
^7H, { S }_{k } = s(k { T}_{s } /N) { h}_{l } <y^i -§-^-°lJl, 

{ n}_{k } ^ 7V-fi ^-^(additive white gaussian noise : AWGN) o)JL, { u}_{k } ^ 91^. 
^ ^-S- ?Jr^°]i=f. ZL^Jl, ^^(convolution)-!; SH*^. 

^-g- tt^^r ^ 7fl<^ \d ^#(non-zero samples)#S ^^^1^> # 

-§- *H3^ 371^ 7>^ #-g-(AWGN)ilt} ^ stfji 7>^«rcf. 
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<m> ~z)o\) gg. 3?. 2) { r }_{k } ^IJL^r t]~g- 30^ - 01 q-. 



<112> 3] R=H°S+N+U 

<ii3> o^H H ^ <$*£^ -g-^ ojA]- ^ofl ^^(DFT)olJl, { S}_{k } ^ °]& 

3fsH €$KDFT) 6 lal, N^r 7>-f^ ^(AWGN)^ ^1^> ^feH ^(DFTH Ji, Utt 

<114> „ o ..^ ^ojt}. ^\b\^ i&7}x} «o>^°lcK 

<115> { r}_{k } ^1JL7> ^71(43)^1 f-S* ^£)^ ^3} AiJl(REQ)^ # 



<116> 4] req= R o // _1 =S + N» H~ l +V° H 1 = S + (N+U) o tf" 1 

11 where, # 1 = t # o 1 . H / # /j] 

<H8> £ 40^ J^ofl ^^«-(41)^l Sl^flA^ OFDM ^1S(R)1- ^(equalize Ml?! ^ ^1 

JUREQHl ^- ^41:^^ 31 o) b) tilHl- ^*>J1 ^ ^IJL(REQ) ^ ^ 

<119> 71^7l|Sl #31 (45)<HM ^*S^. ^5}- ^IJl(REQ)^ #31 ^ 

Jf(45)S <y7>^cf. ^ ^IJI(REQ)^ #31 ^^-(45)^ ^ ( 47 ) S <y7^cf. 

<120> ^ ^^«.( 47 )^ ^-2}- ^1Jl(REQH1 Jf ^M^HM ^-S-^lfe 7l$ ^ A o v *r 37) 
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<121> ^--g- ojafl 2|S.(40)fe ffi^ Al^> ^*HH oj^^ ^ofl oj*V A] J: 

*Hi# ^r^r^ ^Jl(REQHH *l-£. *M3# ^lTi^-o.^^) <^^^ 

*T $14. ^1 7H ^^ofl ^^4. 

<122> ^("0")^-^- tr4. °fl# -l-^, DVB-T ^IJU-rr^ 4*11i # 

* H cM : Digital Video Broadcasting-Terrestrial)^ 2K S.:E.olH 3437fl£) <$("0")<£ *f ^> 
^S)7li4 8K S.= <M 13757^ ^(.. O ..)o] tL ^sj-s ^sjcf. 

^, DVB-T ^IJL^ 2K£.= 4 8K S-^H z]-z}- 45^ 177^ ^^^<?] 4^ ^1*1:4. 

=l£\3L, zj-z^ 12»1*1) £H£4tt £# 4^ ^(scattered pilot)-£-S. t0~§-?14. 
<124> ^)^ ( ^ o^ fl A}-g-£|fe «. ti_V^s)-l-a; ^^eflo]^ ^(constellation 

plotHH 7K> 7r*r£ ^^js. ^( de-mapping) o]o\ tr4. 
<125> a o v 71 ^ M] 7 yx) ^-^--i-g: ^^«( 47 )oil^ ^^4. Aj-71 4|t>*1 ^1:^ OFDM ^ 

a] a] A>-g-5q^ <8("0")Sl ^ iH^^f ^ £#4^ *r ^ ^*H1 Sl^H *r 

*8£4. 

<i26> n>o^ qpdm ^ai Al^flofl*| #wJ-*J= ofl 5 ^ ^(forward error correction)* W « 

(S)S1 ^ ^^-i- ^#^7171 ^ ^^«.( 47 )o^ ^.^ofl ?Htf. 

<127> *j|v| ^-"(47)0^ #5] 51 ^ *]JL(S)i=r ^4^ ^ ^1Jl°14. *fl 1 

(49)^ f-s}- ^}JL(REQHH ^ ^1^(S)# ^Mrtr4. ^jI, *ll 2 ^^(51)^ *fl 1 
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^^(49)^ #34 ^4^r 41j£(H)* Ml^(dot product ^4 7>4- 
^ ^(White Gausian NoiseH 4H&^ ^ ^1J:(D)1- #§^4. 
<128> ^1 Al^(D)^ 4# ^^H) 53- ^ 5^. 



<129> [^^VAl 5] D+(REQ-S)oH 

<iso> °l7}*\, D^r 7>^-i #£-(AWGNHl 4*lH 2fl^-€ ^r^Hr ^1J:(D)°14. 

5^ #*fl ^-g- ^#^-(45)4 ^-i: ^4-°^ S^tr 3Mt}. 
<131> a-4^ cgctfo] ^ ^-o. A]jr( D )i=. *j-_g_ ^#Jf (53)5. <?]7}-^4. <gjg^ 

^#^(53)^ ^ ^]JL(D)il-^4 ^1JKU)» # 

^#^(53)^ ^ ^feH £^(55), 4a 3 #-¥-(57) ^ ^4°ll ^€^-(59)# ^4^=r. 
<132> 03 *f^oij «i4*f(55)^ £*H #-g- 41Jl(D)« ^ ^fsH ^(inverse Fast Fourier 

Transform) <5}<*| #^*}-4. ^3. ^#-^(57)^ ^ #eH ^^-(55)4 #3 (d) JlS.^ 4# 

<133> o]^ ^-o. ^^(53)^ § 4 -g^^t)-. 

<134> ^4 ojjg^ ^-c. ^ o. ^o. - 014. 



[^§VXj Q] ^* = A (1 exp(j A a exf><. 3 ^— )+...+ ,4 (i exp(j ) 

<!36> k= 0,1, . . . ,N-1 
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<137> c^H, L^r #-g- OFDM ^#1-^ ^o!ji j { 

tUl } , { t}_{2 } { t}_{L } £ ^"71 ^^11- u^^H, { A }_{1 } , { 

A}_{2 } .... { A}_{L } #7l 41 €M 37] (complex ampl itude)^^. 

<138> oj^^ ^-o. Afl^ %^}JL ^is}7] ^"^HH^ oj^^ 3.0.0} H7] ^ 

-g-# 7}^lH ^ 9X^, °]xi]i£ 

SM n= & ^i, #71 <y?fl ^-i- s^Rr ^d^€ ^ 

<139> ^-7l£4 ^ ^^ofl 2}<5)H ^-o. Tzj-^ DlE ^s. (L) { t} _ {1 } ? { t } _ {2 } 

{ t}_{L } , { A}_{1 } , { A}_{2 },...{ AUL } ) ^ ^ ^ 

^l^(U)!- ^ptt ^ ^^(53)^^ ^^^cf. 

<i40> ^7-1, <*j ^ r e]oj] ^^(55)^ ^^11 ^ ^IJl(D)-!- °4 ff^°fl inverse Fast 

Fourier Transform)^ ^-§- ^15l(d)^i ^trtf. <3 ^ ^} 

-tlJKd)^ d = [ { d}_{0 } , { d}_{l },..,{ d}_{N-l } ]5L a^l^cf. 

<i4i> a|# <3<*2] A]s(d)^ <^ { t} _{i > ( { t} _ {2 } { t }_{L } ) 

* ^^^7] ^l^(d)^ ^ yofl o]^H 



<142> ., , a'-i 



7] 
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<144> = d*. if I d k \ 2 > C 0 2 

8] 0. otherwise , k= 0,1 N"l 

<145> c^H C ^ SLfr 7>M4| cfl-g-S)^- <M ^o]t|.. 

<i46> =^ofl ^^(59)^ Al^> ojo^ ^-o. ^ls(u)# ^psH ^t*H ^^Hr 

<147> j^v AlJl ^J^(61)^r ^ ^ls(U)!- ^*>J1 ^sHr -g-^ ^1^(H)» 

°^ inverse transform)*] ?1 ^ *fl\i ^r^Hr { RT{-1 } ) ^ -f-s]- ^ls(REQ) 

*H -g-#*H *l|7^ iL^v ^15L(RC0M)«- ^tri=K Jitf ^.S. 1^^-(61)^r ^ 3 

<3W(63) ^^14 <3^(65)» ^1 

<148> ^ 3 £^(63)^ #-°r ^13KU)°+ ^ { H}~{-1 } )# 

Ml^Cdot product )«H ^ 4 ^^(65)^ a}Jl(REQHH ^1 3 

-^-(63)2] #3* #^r^. H Jitf ^1s(RC0M)S.a-1 t^^tf. 

<149> i^v a]^ t^(61)fe °4 ^^(67), 1 *l<£-^-(69) ^^12 *1<£^-(71)«- cj ^ 

wltH}. ^ ^€-¥-(67)^ ^^Hr -g-i^ a]Jt( H )1- ^^^( Inverse Transform)^ ^ ^fl^ 

^IJK { HKM-l } )-& 

<150> x ^l^^(69)^r ^2}- ^l^(REQ)!- °J^tr ^^^^cf. 2 *l°l^(71)-& 
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2 *1<3W1)^ ^ x}<£^ #-g- ^^«.(45), ^#-¥-(53), *H 3 

Jf(63) £ A 4 <3^(65)<>1H^ ajjt ai3^«fl^ ^^fl^lcf. 

<151> <*] £«:-¥-(67)°1M #^5l^ ^ ^ { H}~{-1 } *-..«!■.*;' 

<i52> ji^- l^Jf(6l)^ -g-^ # bl ^$M=h 

<153> *\] 3 ^^^(63)^ ;*)] 4 <£^(65)^ ^ajvfr 4# 9<H1 ^«fl>H ^r^€4. 

<154> j^eVXj 9] KCOM = REQ - U • H~ l 

<155> ^ SKELSIM ^ofl SH^, u» /r 1 *] ^avo. o)^ a]^^ 

°1 M€ *r *1*> *]<3-£r 1 9? *H 2 ^1^-^(69, 71)°fl 2}*1H ^.^^ 

<156> £ 4(b)fe -£ 4(a)^ ^ ^*fl rf^ ^Hl* ^*Hr «£olcf. 

<157> £ 4( b ) o) -21.71(43)- £ 4 ( a) o] - 3} . 7 ] ( 43 ) ^ ^ ^ ^ -s}-^ aij 1 ( { 

Hr{-i > )« ^jt!-^. £ 4(b)2i ^^7i(43)7> *m -s-^ { Hr{-1 } )♦ 

1^3*}5Mj- -5]. 7l( 43)^ ^ w. = ^*Kr ^ ^x}^ -g-^l^Tfl ^o.^S 

<158> s_ 4(b ) ^s)-7l(43)7l- ^ ^4^r -S-t { HKM-l } )» IH^KELS £ 4(b) 

^ ^ ^^f(45)^r *fl\t ^^Hr -g-^" { H}~{-1 } )» *}^r 

(50)1- ^til*Vcf. oj £ 4 (b)£] ^) #-$r ^^«-( 45 )^ £ 4 ( a )cq ^ a^j=L 

(45)2}- x}°)7\ $Jrf. 
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<159> ££*V £ 4(b)^ Ji^jL ^-¥-(61)^ S. 4(a)^ ^€SHf(67)# t^I^M Q^t= 3 

<M £ 4(a)^ ^^-^-(61)^ ^V°l7> sanf. 

<ieo> s. 4(c)tt £ 4(a) ^1 ^J-S- 9*fl sj^^l 5£ ^Hl« ii^Kr ^£oiq-. 

<i6i> £ 4( c ) o] -5^ 7l (43)^ £ 4 ( a )o} =^. 7l(43) ^ ^-e) ^ ^sj.^ o.^ Al^(H) ^ <* 

^ ^sHr -*!:£( { H}"{-1 } )* 2.^- IHS^. i 4(c)£] ^7l(43)7> *fl\d ^3}- 

*r *13L( { Hr{-1 } )* ^aJ-JE^ ^-s). 71(43)^ SIS.* ^*Kf 3^ 

^ ^ oio ES -^7| ( 43)^ ^Jfsj^ofl cflsflA^ ^ltb ^^-t- ^tl^. 

<162> £ 4 ( c )^ ^] a^J=L( 45 )o} ^ 2 ^(51)^ ^fl^ ^2Hr 4!JL(H)# 

^1^}JL 5L 4(c)^ iL^Jl t^-^-(61)2l X| 2 *1<2^(71)^ ^ ^^Hr ^JU { 

H} A {-1 } )♦ 3)^ 

<163> £ 4( c )^ - s\.y] (43)7]- ^fl^ ^s}-^ A]Jr(H) ^ ^ ^ -g-ig- A]Jr( { 

HKi-l } )* 3.^- ^^^SLS.^ <y^i ^ 5]5.(40c)^r 4(a)£) Ji^- aIJl 

t^(61)^ ^ ^^(67))^ ^» #<y ^ oicf. 

<164> £ 4(a ) £ 4(cHH ^ 5^1, ^3[7}US)7} #^*Hr ^fl^ -g-^" ^151 

(H) ^/5E^ *flv| { H}~{-1 } HI 4^ ^-rgo) ^oflofl tcj-^. oj^ 

^ ^ ^^1 s)S.(40a, 40b, 40c)^ ^^Ml ^€ ^ 
<165> £ 4(d)^ £ 4(a)xfl*l i 4(c)^ <y^^ ^ ^afl s|lt #^3}-^ Mi£ojtj.. 

<166> £ 4(d)* , ^^1 ^^^-(45), #-g- ^#-^(53) ^ ^ 

^(61)7> 5]S.(44)SAi S^sH ^cf. 
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<167> £ 4(e)fe £ 4(d)^ ^--g- $3.* ^l^Kr OFDM ^ 

<i68> £ 4( e ) <aj OFDM ^ ^l^^(40e)^r £ 4(a) £ 4(d)^ 7>^^ ^7l(43) 

4 <y^i ^7^1 5.(44)1- £ ^3 ^MH 4^- f-^7)(43)^ <y^i # 

-g- <*7fl 3)3(44)^ -g-^ o]nl H > £ 4(e)^ OFDM ^ *lrii^(40e)2l ^ 

<169> ^ 6-^ ^ti>^^l OFDM ^ ^l^^ofl #o]a\ t 7}^-^ ?pg , *}f& ^ 

<i?o> £ 6^ £^^r 204871] SJ ^ ^ 171 4^ 7>^1 64-QAM OFDM X\ 

A 12*1 *fl ^ l^^t^ ^l^olcf. 

<171> £ 6 ofl £ A]S1 ZfZ^ Al^-i-g- 14^7] A1517> 7^5]^ Cf^ 

3fli7> o>v1 ^ afli ^ fl ^o] 74 o.^ 7M^, a, H = [1,1,... 1]*! T^olcf. oj^^ ^-o. 

# £*l*Rr £^(^1 £^)4 WflTg #o_( 7HL ^ SAl^ £#)# 

H7l7> 3 €- 74^- <£ ^ 

<i72> neiM-, ^Efls] <g<* #e)3§ y 0 v^ofl OFDM^IJl^ s)H ^ASYe-| ^jfi 

^t^Hr l:7>^^4fe 74^- £ 6^5^-Ei Tg^el ^ ^cf. 

<173> £ 7^ £ 45] ^ ^ofl &<H*1 AlTj <3<*jo} ^ ^-o. ^j- ^ A]7 j. cgod o| oj^^ ^ 

-8- 4!JL» ^*Rir £^o]cf. 
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<174> £ 73 = ^ ^o_S.^-B\ 27113 3)3 ^Slfe #3] ^Jl-cr °j7jl #(C 

sigma 3- ^-g- <£ ^ ojcf. £ 73 /fl £i£_o S-?-E.-l ^ <3^3 <y^i ^-g- 

^I^(u)^ afl^ ^-^.ofl 7 1*1# ^ ^lei# ^3^^ £ 6 3 ^Hfl3 ^-#4 7i3 ^ 

<175> £ 43 ^2-3. ^ o}^ 2) S (4 0 )ofl o)-5flAi OFDM ^1 Aj^EflO.^ 

^ #-g-<Hi sfl^ au:7> #-§-01 *ii7m ^ 014. 

<176> £ 8-& £ 4(a)vfl^l £. 4(c)3 <y^i ^ cqafl S|S.7> 7fl ^B) 

(multi stage) ^ <^1 s]Sf 

<177> ^ 8 *. %v s ^ > ^ +i]]o]x] ^.o. ^ s\S.(80)tr ^3 OFDM <t!JL( { 

r}_{k } )# ^^}7] ^7l ff^ofl ^^(81), 3,71 ^El 6fl (81HH <M=1 ^JSL 

» ^ ^lX(REQ) 3? ^^Hr ^1S(H)» ^*Kr ^SM(83) ^ ^7fl3 

^^1 3)5.(85, 87, 91)* ^til^cf. 
<i78> ^-o. ^ g| S ( 85i 87) 91) - -sj. aI^(req) ?J *fl^ ^^Hr 

-S-^H ^ ^]Jl(REQH1 #&o] ^7^ ^1^(RC0M)» ^7fl 

3 ^*f| 5)5.(85, 87, 91)fe 3jt 

<179> -2j. 7 l( 83) ^ ^ Aljr( { H r{-1 } )» f^l-TlM- 3L±: ^ ^r^Hr 

^i^(h)3- ^ *im ^i3> ( { hkm-i } )♦ ^ °i 34- 

^7113 3)5.(85, 87, 91)fe £ 4(a) vfl*l £ 4(c) ^ ^3 7^ ^ 
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<180> ^7fl^ <3*fl slS #(85, 87, 91)^8- £ 4(a)^ #*\] ^«-(45), °J 

^#-¥-(53) ^ Jitf 413l ^-¥-(61)51- sis.-!-* fti|^4. -nK^ti^l 

#£ 33.«(85, 87, 91)2] £ 4(aHH 53 £ 83 ^E] ^Bfl 

<181> £ 9(a)^ -g- cf-E *JAHH nf^ OFDM ^ ii^Kr ^JE^tf. 

<182> s. 9(a)» ^S^, OFDM ^ *l^(90a)£- 4^ ^ ^#^-(91), 

^Sj-7l(109), ^-g- ^g^(lll) ^ J±4 V ^IJl ^^-(119)# ^ltt^. 

<i83> 4^ ^ ^ ^#^-(91)^ OFDM ^1JL( { r}_{k } )«- ^41 *H ^ 

21 ^-S- ^1J1(D)S.^-E^ ^fi ^ ^]S(U)1- #^*Vcf. 4^ ^ ^--g- 

^#^(91)^ ^#^(93), ^s]ofl ^^(95), t^E^JH(97), ^fsH ^^(99) 

^ ^3 ^#-¥-(107)1- ^-Hl^Vcf. 
<184> ^^#BJjAi(93)^ z\)o] ^^(ctrls)^) -§-^V^ i *fl 3 og^ £E a]Jt( IMS1) 

IMS2, IMS3)^ #^*Vul. ^ofl ^^(95)^ ^#^(93)0] ^aj^ =e) 

<185> ^^^1-^^(97)^ *IW a]^( CTRLS )oH -g-^><^ t^Jf (95)3 1 tfl 

*1 3 #^ Ai^( 0 MSl, 0MS2, 0MS3)^ #^*}-cf. ^o]] ^^(99)^ ^ 

eH ^^(95)^- S^l^H ai^ (D )s. ^^ofl ^^Vcf. 

<186> ^#-¥"(107)^ ^ <£^(99)£} #^i^JL^-Ei Al^> cg^o] ^-o. ^ 

S(u)# ^#*>i Al^V cgcrio} 01^^ ^ a]^( u)1 . ^ 3 015^ 5,,= ^]^(IMS3)^i 
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<187> *j] i £ = <0s(IMSl)fe OFDM { r}_{k } Hal *fl 1 #^ S.iEL ^l^(OMSl)^ 

OFDM ^1JL7> ^l^ol Jl, Til 3 ^ S.E. ^1Jl(0MS3)tt ^r^Hr ^ ^ ^ ^12. 

(U)olcf. 

<188> £ 9( a )o^ OFDM ^ *l^(90a)£r ^-eH <£^°-5. <y*V ^ XI 

cf. ^, £ 8^ OFDM ^ ^1^^(80)3}- ^-o] oj^i <3*|] 35.(85, 87, 91)# ^> 

-§-^ #-g- <3*ll 5\5LV}X^ *}^°\ Ql ~^6\] ^ M.SLO] 

<189> ZL^uj- ^6|j ^ £ <*) ^ofl ^^ 7 > ^7]-^^^- OFDM ^ ^^Efloj 

■Br ^7>sjcf. £ 9(a)^ OFDM ^ ^^(goa)^ ^q.^ = ol-g-*}^ c^e] 

^ ^feH ^ 
<190> £ 9( a ) OFDM ^ ^l^^(90a) ^ ^^Ml cf-g- 10^ 7>^cf^ 

[-^V-il 10] "™=^F IFFTi x *)] * 

<192> i 9(a)^ OFDM ^ Ali^(90a)^- 3E 4^ S]S(40)5q- 5. 
9(a)^ OFDM ^ ^l^^(90a)^- M) 7}*\ #7\)£. ^3}-^cf. x\) 7 }x] y^z\ 

(93)5f qiEl#?3!^(97)^ ^ i xflxl 3 <^ 5.= ^]Jl(IMS1, IMS2, IMS3)£}- 1 ifl*l *ll 
3 5.= ^OJUOMSl, 0MS2, 0MS3H1 

<i93> % ^ ^TlHH *\]6] aiji(CTRLS)^ -§-#*H ^£)#^i(93)Tr ^11 1 °^ 3.B. ^|JL 

(IMSl)l- ^r^l*l-JL tq^^^ed]A^(97)^ ^ i ^ sj= #^*Vcf . ^ c^HH 
OFDM ^]3l( { r}_{k } )^ 1 3.B. ^lJl(IMSl)^ (93)5. ^^^ZL ^f-eH 
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^«r^-(95)<Hl OL ^7} i^^E)l-^A^(97)ofl^ *Q 1 ££ ^(OMSDS. 

<i94> i ^ Al^(OMSl)^ ^71(109)5. 3} #31tt OFDM ^1JL( { 

r}_{k } )7> £ 4(a)^ ^^\) ^^(41)ofl S]*lH ^7] (43)5. 

<195> f- 21-71(109)^ *m -g-# 4131(H) ^ ^-s}- 4lJL(REQ)» t^i^. 

<i96> cj^lofl^l ^ a1s(CTRLS)^1 -§-#«H ^^1-^^(93)^ ^12^^ 3.B. a] J: 

(IMS2)» q^^#eJiA^( 97 )^ 2 ^ 5LB. ^S.^ ^ ^*fl #3HH 

^ ^]Jl(D)tt ^1 1 €-^711 o)h l-^-(lOl)^: *\) 2 JEJEl a] J:(IMS2)S^ 

igElt-SH(93)3. <g^i}. 

<197> n.Z\jL, ^o\] ^^(95)«fl £^ ^ ^^B]^ejlAi(97)<Hl *IH 2 #^ 

S.JE. A]^(0MS2)S.Ai 

<198> xfl *\}o] ^^(ctrls)^ ^El#Hjj^(93)^ ^ 3 ^ £J c aJJt 

(IMS3)1- ^A]^j-j7 c]^e]#b3]^(97)^ *|] 3 #53 S c ai^s. #a^t}. 

<199> *]j 2 #3 51JEL Ai^( 0 MS2)^ ^1 2 ^MM^ #^.(103) ^ -§-^-*f(105Hl 

°<§^1 ^l^(d)S.^ 3|H ^#^-(107)5. ^17>^4. Al^> ^^o] ^ ^ 

^l^(d)^ ^#^f(107H <^A| cgqlo) oj^^ ^-o. A]Jr( u)5 . ^Sltf. 

<200> Aj^V ojjg^ ^-o. A]J:( U )^ *j| 3 oj^ £ c ^(^3)^ ^B) f-U) A^ (93)5. 

<U**S\JL ^o\] £^-(95H i^^ol 3- ^^#^(97)0^ ^1 3 f ^ E 
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S. ^]Jl(0MS3)5>| ^ t ^1 3 2. .EL ^lS(0MS3)fe ^^Hr 

<20i> 41 a}*]] c^j^ #*fl Aj^V cg<*o} oj^^ ^--g- AiS( u )7l- £ 4(a)2] £^f(59) 

°fl ^*Hr ^ a]s(U)S^ :§-*Hi cfl-§-^cf. 

<202> 4] cfTjl^ ^ s.-7|- cf^- OFDM { r}_{k } )7> ^^]£]7l ^£)<>|o> eVcf. 

4^1 fFeHl ^^(95)^ ^-^ ^51^ £ 4(a)^ ^eM ^^(59)M- ^ ^fsH 

(55)^ ^-aj- 3<H.£ 3 nfl ol^- ^e)-o> ^.4. 

<203> zl&K, ^ofl ^^(95)^1 ^03 Al^V-a. ^ ! xl^«.( 12 7) ^ *fl 

2 ^1^^-(129)^1 <2^1H £.<#m. ^ 91^. 5- 9(a)£] OFDM ^ ^i^OOa)^ £ 8-4 ^ 
iEflol^s. Af-g-^ nV<g 5. 9(a) ^ OFDM ^ a] aeJ (90a) °1 I 7fl2l ^ 

^Efloj^s. A>-g-^cf^ ^6\) ^^-(95) S] ^ ^SL^ 5L AS] ^fe]6fl £^-(59)^ ^ 

^£^.14 2M+l«fl f-e>o> ^- ^Jojcf. 

<204> ^-71(109), ^ ^ «.( ni ) nl ^ Aljr ^-^(119)^ 5L 4$\ tfl-§-£] 

<2os> £ 9 ( b )^ £ 9 ( a )^ ^.c. ^ m.s. £o1 4 

<206> -sj. 7l ( 109)1 . ^-2- ^a. (91)j ^ ^-o. «-(iu) ^ 

# ^Jl 1^^(119)7} FFT *flA}-g- ^jli 5)^(122)3*1 S^sM oicf. 

<207> £ 9(aHl^r ^5f7l(109)7> *fl^ o_ig. ai^( H ) # ^oVo] £^5]^ oio 

*4, -i-S}-7l(109)^ £ 4(a) £ 4(eHH<2}- p}-^^ a1Jt( H ) ^/Stt 

^ 5 M 4lJL( { H}~{-1 } )» ^ 
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<208> ^71(109)^ nJ-eM #31 ®& ^-¥-(111) ^ ^Jr ^Ajw. dig)*} sis 

^ ojtq. ole^V 2)5. ^ofl ttf^ £ 4(a) vfl*l £ 4(eHH ^ 

<209> £ 9(c)^ 5. 9(b)^ ^afl 2)5.* ^l*Kr OFDM ^1 ^^^o. ^rg^ 

<2io> £ 9( c ) o] OFDM ^ *l^(90c)£: -£ 9(b)£] f^t 7^1^ -^^71(109)^ FFT ^-g- 

^-g- 515.(122)1- ^lW. ^Al^oil 4= -^. 7 i (10 9)s»}. FFT 7 fl A }-§- 

<y^i #-gr °4*1] 5]S(130a)^ ^*b£r °H u> S. 9(c)2l OFDM ^ 

(90c)^ ^ ^^tbcf. 
<2ii> £ 9(d)^r £ 9(a)3 o^*}- ^ ^H*K mu i t i stage) 

<2i2> £ 9(d )o} ^ ^Eflo]^ oj^^ sl^ood)^ Jltf AlJi ^-^-^-(119)^1 ^Sl 

7} 5L 9(a)^ SL^ ^^^-(119)^ ^2<4 t}etf. ^ £ 9 ( d )^ jitf a]^ ^^(119) 

i^KSW)^ 3 *1 128 )-& c-1 
<2i3> ^*l(SW)^r ^ -tl^(SEL)<Hl -°-#o"H ^71 (109)^1^ J=-$t ^(REQ)# 

^■s}7]^\- 3) = «h S)^ ^ AI^(RC0M)€- -Sd^H XI 1 *1 <£-*?-( 127)S. ^] 3 

(128)tt s)±r M.^r ^JL(RCOM)!- ^Xl^tf. 

<2W> £ 9(d)^ ^ ^Eflolx] ^-o. <^ s]s.(90d)^ # 3 ^^Vx}. 
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<215> 3l ^#^(91), ^7](109), ^} ^^-(111) 3l iL^ Ais. * 

^^-(119)^1 ^«fi^ ^1S(RC0M)7> ^-^^cf. ojnfl i^^(SW)^ ^ ^IJUSELHl 

^*1H ^ ^IJL(REQ)-!- *je)*H *fl 1 (127)3. 

(RCOM)l- ^^^H 1 ^1^-^(127)3. ^^fl^1 ^lil 

(119)^ ^1J1(RC0M)# #3^. 

<2i?> H gcd)^ ^ ^]oi*] <y^^ ^.o. ^s.ood)^ £ ^ 

*1 *h§- ^^11 S)S(90d) SLtf ^1^(RC0M)7> ^s]^ 1 IH!€ 

(RCOM)l- §1-^ j£>£ a]J:(RC0M)1- t^W. 

<218> ^-g- ^TjHH ^Sf7l(109)«- ©l-g-*H ^^(RC0M)7|- *H)^ Jf, ^Tjl^-E^ 

^IJKRCOM)* ^-^*>7l ^tfl^ ^^7i (10 9)^ cfA] o] 
<2i9> £ 9(e)^ £ 9(d)£] ^e] oi^^ ^ ^e*^ *V #^£014. 

<220> £ 9( e )l- %v 2: ^ ( E 9(d) ^ ^-51-71(109)1- ^1*1 4^ 3l Qtt 

(91), *l*fl ^Jf(lll) 31 2-^ -tlJL (119)71- FFT ^}^r ^^1 5)3. 

(124)3*1 S^lsl^ o^cf. 

<221> £ 9(dH^r -^2l-7l(109)7> *m ^^Hr ^ ^IJl(H)* f^^b ?1SL 

-^21-71(109)^ £ 4(a) tfl*l 5L 4(eHH£}- 4^Ms *fl^ ^l^(H) 3\/2t±= 

^ ^ij< ( { Hr{-i > )# ^ xicf. 
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<222> ■§-sj-7l(i09)si #3<H1 3l*ll ^-¥-(111) ^ ^IJ: (119)31 $3. 

+ oicf. o]e^v 5) S ofl £ 4(a) ifl*l £ 4(eHH ^ 

<223> £ 10(a)fe cJ-E- ^*HH <3^£| ^--g- 

<224> £ 10(a)* #2*}^ , Al# cg^o^ ^-o. ^ 2l^(130 a )^ ^JjL 

(135) ^ o§<* slaJ AiJi «h$JHl45)» 

<225> ^ ^^H.(i35)^ OFDM *!Jl(R)-I- f-SKequalizeHfJ ^l^(REQ)^ 

S-QQ tiV^2fs.^w.Ei dl o] Ei alHl- ^*>ZL 42 s)7l ^ OFDM ^]JL( { r}_{k 

> ) ^ *im ^ijkhhi -§-#*h ai^> cg^^ ^ ^ Ais( d )i- #^sh=h 

<226> Al^V cg<*j ti^V A] J: ^-^-(145)^ A]?! <3^<Jj #31 ^ A]SL(d)S.^-Bl *1?> 

^"-5- 4l:£(u)* ^#*>J1 4-2 SI 71 OFDM Ajjr( { r}_{k } HI •S-'eHH 

#&°] aRV^^^I iL^v Als(rcom)» #^tb^. 

<227> AlTV ^^21 i^- A]s(rcom)^ cf^g- 11*11 ^o^cf. 



<228> 11] rcom^ r k - u k> k= 0,1 N-l 

<229> IZ^JL, Al7> cg«^^ ^ ^-o. A]^( d )^ cf-g- l2ofl ^O^t}. 



<230> 12 ] d*= r fc - St . A,- r fc -IDFT(S • II) k=0>1 N _i 

<23i> o}7H, { h}_{i } & *m °J€2 -g-^-oi^L *^ <q*l*vti. 
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<232> E 10(a)* ^3^>£ , ^ ^IS(REQ)^ ^^(137)3. ^l^V^i=f . ^fl^ ^Jf 

(137)^ ^-sj- ^IJKREQHl 5L^el ^^l" 0 !] ifl-§-5l^r 7l^ H7]f ^ c-fl 

<233> ^ ^ ^JL(S)tt S. 4^ 5)5.(40 HI *\*\$ ^ ^lS(REQ)S.^-Ei ^5)^1 S£ir4. 

cflA] ^4)- a] 12^ ^^-1; 4^S>7l 3*H 1 <3^(139)5. S3 ^€4. 1 ^^(139)^ 
*m ^Hr ^S(H)^ ^ <dJL(S)« MWdot product )*>cf. 

<234> ca ~z\6\] ^^(141)^ 1 «S-tHH 139)3 #^.g- ^ ^ el ofl ^«r( Inverse Fast 

Fourier Transform)^ #^*rrf. ^ 2 <aW(143)^ ^-S 5)7l OFDM ^15l( { r}_{k } 

ffe^oil ^^(141)^ #^V<^ ^-8-4 7>-f^ #-g-(White Gausian 

NoiseH 4H5tUr ^«^oi ^ ^-o. A}jr( d)# #^*Vcf. *i<£jf( 161 )^ =e|oii ^ 

-^(141)3 ^^o\) o^v x\# x}<£^ iL^th}. 
<235> X\£ <3<* a]^ 1^^(145)^ 3J}3 ^#-^-(147) ^ 3 <£^(149)«- ^wlW. 

(147)^ <£33 ^31 ^l^(d)S^Ei a)# <^o] oj^^ ^.o. Ai^( u )^ 

3 ^^-(149)^ ^-S £|7l ^o] OFDM ^I3l( { r}_{k } )5^Ei X\# cgcdo] <y 
€^ ^ -tlSKu)* ^Hr^ ^l?i <^<*M i±# ^JjL(rcom)^ 
<236> a)# cg^^ ^ ofj^j s]s(130a)^ <33 2i-# ^JJf (151)* c| 

91^. ^^Hr «83 ^-^(151)^ a1t_> tiAV ^i^:( rcom ) ^ *fl^ ^ 

Sr^r ^1S(H)# <3 ^(inverse transform) ^ ^1 ^2}-^ -g-^- A]jr( { HKM-1 } 

-g-^H ^r^Hr <83 ^l^(RCOM)!: ^tr^. 
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<237> ^nK= ^ M.^- 41Jl *4J-»Ml51)fe ^^Hl £^-(153), ^ £^(155) all 4 <2 

-tf-¥-(157)« ^wl*Vcf. <* £^-(l55)*r ^*Hr ^1^(H)« ^ £$( Inverse 

Transform)*} 0 } <3 ^ ^^Hr -g-# { H}"{-1 } )» ^tr^}. 

<238> a1^> oj« JjL^V ^ls(rcom)^ ^feH ^^(153)5. °J7}£H ^feH ^^r€^f. ^-^31, 

fl-BH £3:^(153)3 #^^r ^ *H>£ ^sHr { H}~{-1 } )*} *fl 4 £-tf;Jf (157W 

Ai iflaJsH ^r^K 1 ^l^(RC0M)SAi ^^cf. ^s}^ oj<* ^> Ai^(RCOM)^ 5-1^- 

<239> s_ 40] ^.o. ^ s) S (4 0 )^. £ io( a )^ ^afl S)S 

(130a)^ -^°J*r i4Sf A i °H^r -y^H^Hfr *}-E.3M T^-i: °1^ 

<240> 5L 10(a)3 XtfY ojctf ^-o. ^ ^ s .( 130a)s> £ 9(a )^ ^-ol FFT» 4 *}$-*} 

^ ^ Stl^}. ^l^ltr ^-^^^^ -g-°l*Ml 4" TO ^ SliES ^M1*V ^ 

<24i> £ 10(b)^r £ 10(a) si <y^i ^ 03*11 5) 5. -I- ?r§fs} tr ^£014. 

<242> ^71(133)1- ^1^1*V #31 ^-^(135), ^ ^3^(145) £ ^ 

sHr 4JJl *H9^-(151)7> ^ 2)5.(163)5.^ aA^o] $it}. 

<243> £ 10(a)^fe ^Sj-7l( 133)7} *m ^s}^ ^IJL (H)# #^*Rr ^^°1 H^l^M ^ 

^71(133)^ £ 4(a) ifl*l £ 4(e)^l^i^ "JWS ^ ^r^Hr 41JUH) ^/5E 

^ °3 ^ ^*Hr { H}~{-1 } )« ^ 
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<244> f-Sj.7Kl33)*l ^^-(135) ^ ^^Hr <3 <3 Ji# ^]Jl 

(151^ sis ^o) ^ $14. ole^V s]^ i£;gofl aj.^. ^^-o. 4(a) ^ £ 

<245> £ 10(c)tt £ 10(b)^ <ys)i <*M) ^St ^l^Rr OFDM 4^ *)^-§- 

<246> £ 10(c)^ OFDM ^ *l^(130c)£: £ 10(b)^ ^j^l (133)^ <*M1 s]S 

(163)1- ^tiltbcf. ^3 ^Aloflofl rcfs. =^ 7l(133)s q. ^ 2)^.(163)^ ^ 

°H ^€ w} $1A£S £ 10(c)^ OFDM ^ Ali^(i30 c )^l ^4 

<247> £ 10(d)TT £ 10(a)^ X\# Cgcrfo} ^.O. ^ ^_ 7 |. ^ 7fl ^ ^ E fl 

cl^Kmulti stage) ^1 i§^*Hr 

<248> £ 10(d)!- ^ iEflol^ ^.o. ^ 5l5.(i30d)^ OFDM ^IJ: 

( { r}_{k } )-fr 4^7] ^71 ^B^ofl ^^(131), S7l ffeHj i£^(13lHH #3 

€ ^jH-fr ^-^-^m ^§-2}- ^IJl(REQ) ^ *m ^r^Hr ^1J:(H)1- ^-^*>^ -sj- 7 l(133) ^ 

4^7fl£] ^-g- 2)5.(163, 163-1, 163-2)1- ^1^4. 

<249> ^ 5] S (i 63i i 6 3-i f 163-2)^ ^2> ^lJl(REQ) ^ ^fl^ ^IJl 

(H)*fl -§-#*H ^ ^Ji(REQHl #-g-°l ^7^ JjL^- a]s(RC0M1, RC0M2 , 

RCOMn)!- #3*1^. 4^7fl^ #-g- ejafl 2^(163, 163-1, 163-2)^ ^^^cf. 

<25o> ^2>7id33)^ ^ *n\a { Hr{-i } )# *m ^r^Hr 
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^7fl^ ^-g- ^*fl 3^(163, 163-1, 163-2)^ £ 4(a)^*] £ 4(C)^ *\&7}x\ 

<25i> ^-^7flS] <y^>i 2}iiL!:(163, 163-1, 163-2)^ £ 10(a)^ 

(135), ^1^1 °m M.^ ^^-(145) ^ M.^ ^iJi. ^-^-(151)^ 3 

Stl: 4^7fl^ ^ s^^l-(163, 163-1, 163-2)4} £ 10(aHl 

*1 °H ^^SlSi^-H-^ ,£ 10(d)^ ^ ^Eflol^ <y ^ #-g- 5)^(130d)^ cfl 

<252> £ 10(e)^ £ 10(c)^ OFDM ^ #e)^g s\S.M: 3 ^n)a>}±r ^ ^*Rr 

<253> £ 10(e)^| OFDM ^ *l^(130(e))£: £ 10(c)£] OFDM ^ (130(c) )^ tilia^ 

°fl #3^ 5]S.(16)» ci ^til^nf^ ^ofl^ ^o]7l- 5>Jtf. #e)3§ s}5L(16)^ Jl^m <M # 

3^ ^1~§-*H #el^^r <r^th=h "#&|^ ^ ^lS^Hclipping and 

zerioing)"^: ^r^^ ^ £ 

<254> £ no. #e ^3g sfl^j o}*> ^t^Hr £^ol4. 

<255> ^7]^ ^^S. ol^ ^-o. ^ ^ c. ^ 

©lei* ^ ^isl^o] ^SlZL ^£ ^l£>) 

<256> ol ^ o. ^ ^^ o] ^ag^ ^ofl cgolol °1 -g-*Rr 
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Sfl^g- ^3*1 7]^n> tgigS} ^-o. ^ ^ ^ ^ a_ ol^tV AJ^ afl^-o. ^ 

<257> £ 11^- ^-s^, % ^*fl OFDM ^ ^-efl^ ^]JL 34-^ °1 

-H ^ #*fl ZL^o] cg<*o] Hj-^ofl 3-^3g £ 4^0]^ A-fl ZL^o] 

<258> £ 112^ Al^eflo]^ 2048 7H^ ^ aV^sl-i-5if 171 4<a^ ^l^Rr 

64-QAM OFDM 7dBS #e)^§ ^ ^^^1 . 

<259> £ 12^r 7>^ ^(AWGN) ^fl^^Hl^ "#&)^§ * ^lS.^ 1 " ^T^^l <4^ ^ 

oil ^ & ^I^Kr 

<26o> ;£ 130. 33 ^ (static Rayleigh channel) A <MH ^ 

<26i> £ 12 * £ 13^ Alfsflol^ ^jxj.^ 20487fl^ ^ ^^r^ 171 A Jltf ^w] 

s}^ 64-QAM OFDM Us. <£<>|^ ^^}^ .(^}°i B A ^ ^^^^^ ^r^Hr °J ^ ^ ^ ^oj 

*1 ^AS «fl^l^^-. ^r, 4^" 12«i^^ *f aV^sl-l-ol s)-^^o.S A>-g-^c}.) 

<262> £ 12^ ^S. ^ A oMH Al^eflo]^ ^ ^^^ofl tij^o} 5. 13^- sj-e^pjE^ol 

ETSI EN 300744 ^Ji^^Ei ^sfl^l ^ rf^ ^3. ^(static Rayleigh multipath 

channel) ^MH A Hr^]ol^ s] ^^l 1 ^. 
<263> ^-^-^r [K.L. Blackard, T.S. Rappaport, C.W. Bostian, measurements and 

models of radio frequency impulsive noise for indoor wireless communications , IEEE J. 
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Sel. Areas in Comm., Vol. 11, pp. 991-1001, Sept. 1993]<HH 7l^-§- A]~g-s|- 

EP 1043874<M ^]°V€ <3^°IH^ "#e]3§ ^ *H3.<3" fj-^o] a}-§-^ ^a] 

2} ^ ^AjS ^. ^ ^Aj^eq £ 12 ^ £ 13°fl 5LAl£]o) ojcj. ^ 

?H, efl^g. ^ ^ ^ a^aH^M ^tb &$\3. ^3x1^. 

^-g- o]^ ^olcf. M. ^tgsj ^33. 7 1-^ ii^^^ ^JjL^ jL^zjitfcqo} 7] 

Aj-^*V H >s4- ^-o] a. HV^ofl trj-s. OFDM ^ a]^^ o}^>. ^.o. ^ ^ ^ o. 
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1] 

42^ OFDM -f-SKequalizeH^ -f^ 41 ^ -f- SH^*^-^ 

cflojEi Hi HI- ^^S>ZL #71 £ *fl^ ^T^Hr -g-^" ^1^1 -g-^H *l*fl #-8- 412. 

• nJ 
> ^< 

^71 #-g- ^*>J1 #71 ^fl^ ^sj-^ A]i f ^(inverse 

transform)^ ^ ^^Hr a]Jt ^ # 7 ) = 3. Ai^ofl -§-#*H ^°1 *ll7i 

=1 iL# t^SRr Ji^ ^IJl ^-¥-# ^l^Kr ?A^r s-^ o.^ ^ OFDM ^41 *1^ 

21 ^--g- ^^1 sis.. 

2] 

^1 1 *<H1 -$7} 

A oM -§-3}- ^ tiV^2}-l-oll cfl-g-s]^ 7l^ ^#4 37l» #o> dl 

#71 -^s)- #71 ^ ##*}-^r 1 <£#^- ; 31 

^1 1 #^4 ^71 ^ ^s^r ^3 (dot product)*}^ 

^ 7>^i ##(White Gausian NoiseH 41 #7l ^^1 #-g- a1Jl» 

2 ^#^-» ^l^Rr ^JLS. ^ OFDM ^1 Aj^Eflo) ^.o. ^ 
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[3?* 3] 

^71 #31 #-g- ^ ^feH Inverse Fast Fourier Trans form) «H 

; £ 

^l^SAi #^*Rr ^ofl ^«l*Hr 3# ^^-S. ^ OFDM ^ Al^uflo] 

#-g- 

4] 

*)1 3%H1 5^1, #7l ^feW ^^^1 { d}_{k } S. &A]Z}51, %7] Al^V 

^^^) { u}_{k } 5. ufl, 

^-71 31] a. 3#JHr, 

u * = if I d fc I 2 > C o 2 

0, otherwise 
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^7) C ^ 3# -£-?Ml ^-g-£]^r <y^) ^oj ^o. ^ OFDM ^1 

^ ^-O. ^ 

5] 

*ll rM S^i, 

^■71 <y^^ #-g- #7) <*» 4fl^ ^sK- ^IJLl- ifl^(dot product)^ 

^-I- 3 ; ^ 

^1 4 ^l^Kr 3# ^-^-2.3. OFDM ^ ^ji^ #-g- 

SIS.. 

6] 

*il 5%Hi 5a°H, us. *<$JHr, 

^7} *flM -§-^ Inverse Transform)*}^ ^7] *fl>t ^sf^ -g- 

-I- f^AS ^ OFDM ^ Al^tfloj oj^^ ^ o^j s] S 
7] 
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#7l OFDM *]J.» ^4L*M #7l ^IJl ^ #7l 

^^-711- ci ^-wl^ ^'AS. s]-^ OFDM ^# aI^e^ o^ ^Tfl S)^.. 

8] 

(a) OFDM ^-sf(equalize)^^l -f-S)- ^1^^ «. aV^ixj-t^ «-e^ ^ 

^Jlt #3*Hr #31 ; 

(b) #7l #31 ^JLS^ <y^i #-g- #Jr# ^#*H #^*Rf #31 ; ^ 

(c) #71 ^ #5:1- #71 *fl^ ^3}-^ AiJil- ^ ^(inverse 
transform)^ *fl^ ^3}-^ #Jl ^ #7l ^Sj- #Jl<>11 -§-#*}<*] ^°1 *fl7l 

SL# ^IJlI iM^Kr #311- ^til^Kr 53* f^AS S}^ OFDM ^ Al^ego^ oj^^ 

9] 

*)1 8 %H1 5a<>H, #71 (a) #3lfe, 

(al) #71 ^IJi^l Jf- HV^sj-s-ofl cfl-g-sl^ 7l§ £|#2»- 3711- #o> ^ 

£ $)o]b\ til HI- ^§^51 ^ #5l» ^ ^i^i #^]*Rr #711 ; 

(a2) #71 -§-2}- ^IJLoflAl #7l ^ AjJil- ##*}tt #31 ; ^ 

(a3) #71 ( a 2) #31^1 #^3f #7l *H£ ^^Hr A]i t uR^Cdot product)*}^ °J 

€^ 7}4-i ^(White Gausian NoiseH 41 #7l #31 ^ #s» #^*Rr 

#311 ^wl*Rr 53 # ^-^^-5- ^ OFDM + <$%^ <^1 u o v ^ . 
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101 

*H 5&°H, (b) #3m, 

(bl) #7) ^-sH ^(Inverse Fast Fourier Trans form) «M # 

3*Rr #31 ; 

(b2) -8-71 (bl) #313 #^il^-Ei aI^V <^«^ oj^^ ^.o. ai^ # #31 ; 

13.1 

(b3) ^-71 A]^V oj^^ ^ sr^ofl ^3)-^ o]5g^ 

#^*Kr #3l« ^«l*Rr ^ OFDM ^ *1^3 ^-o. 

<^l y o^. 

11] 

*H 8%H1 ^-71 ( c ) #31^-, 

(cl) ^71 ^ AiJisq- 4>7l ^sHr ^1Jl# tfl^Cdot product )*> 

(C2) ^"71 ^ ^JrojH >5J-71 (cl) #313 ^AV^j7 ^oZfl- ^-71 

3*1 f^Kr #311- ^fl^Kr <5>^r OFDM ^ Al^eflo) ^-o. <>q^ aV 

u. 

[^T 1 ^ 12] 

OFDM ^1Jl# ^-2:^1-71 ^ ^o\) ; 

^■71 3:71 ^ofl #^ollAi #^5} ^Sj-AlfJ AjJ: «J ^flU -§-# 
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^7] Us. ^ <#7] *m ^sHr 41 -g-^^N f-S* 41 3^1 °J 
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Time-domain representation of transmitted and received signal and noise 
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Time-domain representation of received signal and estimated impulsive noive sequence 
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Amplitude values of original signal (x). clipped signal (y), and difference (x-y) 
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